specific stimuli which provoke fear in children with regard to the dental situation. [2] If such patients are assessed using the above CFSS-DS thus evaluating their fear before imaging, the radiology team can be prepared for behavior management of the child thus saving a lot of time at the moment of imaging.
Behavior management and reducing anxiety is the key for success of treatment. Hence, apart from pharmacological management, such as conscious sedation, nonpharmacological interventions, such as audiovisual modeling, play an important role. Many parents feel that pharmacological methods of managing their child are undesirable due to perceived medical risks. [3] Thus, audiovisual modeling can be an effective behavioral management technique in radiology department to incorporate positive reinforcement right from the first visit because the patient undergoes the initial check up, diagnosis, and imaging procedures in the oral diagnosis and radiology department.
If audiovisual modeling and the fear evaluation is done initially in the oral medicine and radiology department, the patient will be mentally prepared for further dental treatment with a positive attitude, thus saving the time of other departments during the actual treatment. The use of audiovisual modeling in a child before referring them to the PRI or IOPA X-ray imaging or any dental treatment can reduce anxiety in children and elicit a favorable positive behavior, thus reducing multiple radiation exposure due to distortions, saving the radiographer's time and thus saving the extra cost of repeated X-rays. [4] With this background, this study was planned to evaluate anxious and disruptive behavior in children undergoing PRI and intraoral X-ray imaging and the effect of audiovisual modeling on such patients.
Aim
The aim of this study was to ascertain whether audiovisual modeling is an effective means of managing anxious pediatric dental patients.
Objective
The objective of this study was ascertain whether audiovisual modeling is an effective means in saving time, cost, and reducing multiple radiation exposure due to repeated imaging.
Settings and design
Informed consent was taken from parents of all participants prior to starting the study [ Table 1 ].
Inclusion criteria
Children from 2 to 12 years of age were selected for the study if they presented for the first visit to the dental college with no medical history of any systemic disease indicated for IOPA radiographic imaging and PRI.
Exclusion criteria
Children were excluded if they had acute pain, abscess, and any dental emergency. Children with mental subnormality, physical disabilities, systemic illnesses, intraoral or extraoral swellings, and acute dental symptoms and those not accompanied by parents or whose parents were unable to understand and complete the CFSS-DS were excluded from the study.
Methodology
This clinical study was conducted in the Department of Oral Medicine and Radiology. After obtaining ethical clearance, the study was conducted for a period of 5 months from June 2018 to November 2018. Forty children between 2 and 12 years of age from both the genders indicated for PRI and IOPA X-ray imaging were included in the study. Below are the indications and age criteria for the IOPA radiographic imaging and PRI.
Indications for IOPA imaging in study subjects 2-12 years of age of both genders for Indications for panoramic radiographic imaging in study subjects 7-12 years of age of both genders for 1. Mixed dentition status (7-12 years) 2. Skeletal development (7-12 years) 3. Orthodontic treatment (above 10 years) 4. Unerupted permanent teeth.
The PRI was done using VATECH PAX-isc model PCH-2500 and X-ray machine Trident 1070-D with proper radiation protection protocols as lead aprons. Children dental fear was assessed by the parents using the parental version of the 15-item CFSS-DS [2] [ Table 2 ].
Questionnaire
The psychometric scale used to assess dental fear in this study was CFSS-DS, which is a modification of the CFSS by Cuthbert and Melamed to include specific dental fear items as one of its subscales. The scale consists of 15 items related to various aspects of dental treatment, such as drilling or injections. Each item can be scored on a 5-point Likert scale from 1 (not afraid at all) to 5 (very afraid). Total scores thus range from minimal 15 to maximal 75. Scores above 38 indicate significant dental fear.
[2] The patients were randomly subjected to before audiovisual modeling [ Table 3 ] and after audiovisual modeling [ Table 4 ]. The patients were taken to the imaging room to evaluate the anxiety and to assess their behavior and cooperation toward all the imaging procedures. Most of the patients were not anxious outside the imaging room, but as soon as they entered the imaging room and sat on the dental chair for intraoral X-ray imaging or PRI they started showing anxiety which was immediately measured by the anxious and disruptive behavior code (ADBC) [4] [ Table 5 ] and were sent for audiovisual modeling to another room. The audiovisual modeling was done in the presence of their parents or guardians or relatives. An audiovisual clip was shown to them for 3-6 min of PRI or IOPA X-ray imaging whichever imaging the patient was indicated respectively. The audiovisual modeling clip contained the role model children undergoing PRI and intraoral X-ray imaging effectively with the instructions of how to undergo these imaging procedures. Then the patients were counseled to behave like the role models in the imaging rooms and they were assured to be appreciated after the imaging procedures, by giving them token of appreciation or reward. Then the patients were taken to the imaging room after audiovisual modeling for the imaging and their anxious and disruptive behavior was assessed again using ADBC by the observer. The total number of events observed, namely, body movements, crying, restraint, and radiographer interference were recorded. The data collected were statistically analyzed using SPSS Software 13.0. 
Total score 56
The anxiety is marked in 5-point anxiety scale Interference with dental procedure caused dentist to stop temporarily Yes No ADBC: Anxious and disruptive behavior code results A total of 40 patients between 2 and 12 years of age were subjected randomly to before and after audiovisual modeling. The total number of events such as body movement, crying, complaining, vocalization, and radiographer's interference in the patients before audiovisual modeling was 163 [Table 6 ], of which body movement and complaining and restraint by the dental assistant to control the patient occurred the most, and the total number of events in the same patients after audiovisual modeling was 53 [ Table 6 ]. There was statistically significant difference in the overall events in the same patients before and after audiovisual modeling (P > 0.05) [ Table 6 , Graph 1] .
dIscussIon
The fear of the unknown provokes anxiety in the radiographic room. In children with no past radiographic experience, fear may be due to uncertainty they feel about what awaits them after the initial appointment. Although previous studies have reported successful use of audiovisual modeling in reduction of anxiety and other behavior management problems, there are no reports about the influence of audiovisual modeling with respect to PRI and IOPA X-ray imaging. Hence, this study was designed to assess and compare the anxious and disruptive behavior exhibited by children undergoing PRI and IOPA X-ray imaging before and after audiovisual modeling. Audiovisual modeling is a nonpharmacological behavior management technique. It is a process of acquiring behavior through observation of a model. Observing a peer (live or filmed) successfully undergoing the procedure is effective in reducing children's fear and anxiety. In this approach, the ability of a child to imitate others is used and by imitating, the child learns complex behavior patterns. Several techniques for managing children have been developed to modify child's behavior. Nonpharmacological "Tell Show Do" (TSD) technique consists of verbal explanation of the procedure to the patient, demonstration of the visual auditory, and tactile aspects of the procedure which remain the most commonly used technique in pediatric dentistry. The use of modeling and TSD technique can easily be learned and adapted by radiographic technicians to enable cooperative behavior from children. In our study, the anxious and disruptive behavior was assessed using ADBC. [4] This is the objective method of assessing the children behavior.
This study found that the children after audiovisual modeling experienced less anxious disruptive behavior than before audiovisual modeling during imaging.
In this study, there was statistically significant difference before and after audiovisual modeling [Graphs 1 and 2]. About 75% of body movement occurred before audiovisual modeling and only 25% body movement occurred after audiovisual modeling. Around 57.50% of crying occurred before audiovisual modeling and 17.50% of crying occurred after audiovisual modeling. About 80% of complaining occurred before audiovisual modeling and only 28% of complaining occurred after audiovisual modeling. Approximately 48% Movement of any part of the body of 15 cm or more. This could be one motion or a continuum of uninterrupted motions without a break. Scoring occurred during the interval occurred or when the criterion was met. Crying (C) Any crying, complaining, or vocalizations in general were scored. Not included were responses to questions from, laughing, or talking that was patently not due to pain.
Restraint (R)
Any restraint by dental assistant to control the patient. Light touches to calm the child or hands placed on child to prepare for possible disturbance were not counted.
Radiographer interference (D)
This included any disturbance that interfered with the dental procedure and caused the dentist to stop temporarily. ADBC: Anxious and disruptive behavior code Interference with dental procedure caused dentist to stop temporarily Yes No ADBC: Anxious and disruptive behavior code of vocalization occurred before audiovisual modeling and 25% of vocalization occurred after audiovisual modeling. About 82.50% restraint by dental assistant occurred before audiovisual modeling and significant decrease of 22.50% of restraint by dental assistant occurred after audiovisual modeling. A total of 65% radiographer interference occurred before audiovisual modeling and only 15% of radiographer interference occurred after audiovisual modeling.
This may be due to the fact that the exposure of these children to film modeling may familiarize the child to sights, sounds, and procedure that they will be subjected to. Hence, the threat of unknown was reduced or eliminated among these children who might have reduced the anxiety and negative responses toward the unfamiliar situations by fear extinction. Furthermore, familiarizing the radiographers with euphemisms for lead apron, the PRI machine, and X-ray unit also made a difference in our study. Since the radiographic examination is mostly performed in the first dental appointment, it is important that a positive dental attitude is attained, which increases the probability of a child to exhibit further positive behavior in successive appointments too. Behavior management is an important and effective aid in PRI and IOPA X-ray imaging for the radiographers.
conclusIon
Hence, to conclude, the basic behavior management techniques and use of audiovisual modeling can reduce the anxiety and disruptive behavior in children undergoing PRI and IOPA X-ray imaging, thus saving time and cost and reducing the multiple radiation exposure due to repeated imaging.
